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[Figure 5]

loop antenna and a capacitor for providing a resonance
to relay a transmission signal of an external reader and
an NFC antenna unit of the portable wireless terminal.
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Description
[Technical Field]

[0001] The presentinvention relates to an NFC (Near
Field Antenna) using dual resonance.

[Background Art]

[0002] In general, an RFID (Radio Frequency Ildentifi-
cation) concerns to one of the automatic recognition
fields using radio waves. The RFID is also called a radio
frequency recognition system configured to recognize
pre-stored predetermined information wirelessly using
radio waves such as ultra short waves or long waves.
[0003] Principle of the RFID system is to recognize in-
formation recorded in a tag via a wireless communication.
The recorded information belongs to RFID fields for ex-
ample a bar code label, a magnetic stripe, etc. An RFID
reader receives information stored in the tag via an an-
tenna. The RFID reader recognizes and analyzes the
received information, and obtains inherent and circum-
stance information for a product where the tag is applied
or, incorporated.

[0004] The RFID system uses signals to be free from
ambient environment such as snow, rain, dust and mag-
netic flux, for example. Furthermore, the recognition
speed is fast such that recognition is possible even in
transit, and at a predetermined long distance. The RFID
system is provided with an intrinsic ID (identification) in
the manufacturing process to substantially prevent itself
from being fabricated or counterfeited.

[0005] The RFID system includes for example a read-
er, an antenna, a tag, etc. The antenna performs an in-
termediation function between the tag and the reader. A
power and a signal are sent to the tag via the antenna
via a wireless communication, so thatthe tag is activated.
Further, a response from the tag is received via the an-
tenna. Meanwhile, the RFID system uses a NFC (Near
Field Communication) scheme and a mobile RFID (mR-
FID) scheme. In other words, the NFC is a short-range
high frequency wireless communication technology
which enables the exchange of data between devices
over about a short distance. The RFID system of the NFC
scheme, for example, uses afrequency (e.g., 13.56 MHz)
of a high frequency band with low power to transmit data
at a distance between 10 cm and 60 cm. Since the NFC
scheme provides high security, the NFC scheme has
been used in applications for example a traffic card, mo-
bile payment, etc. The NFC scheme is standardized in
ISO/IEC 18092.

[0006] The NFC scheme can perform a short distance
radio communication using various frequency signals in-
cluding 125, 135 and 900 kHz in addition to the 13.56
MHz.

[0007] An NFC device has such advantages of com-
municating or being compatible with existing information
devices including portable wireless terminals and note-

10

15

20

25

30

35

40

45

50

55

book computers through exchanges of address books,
game and MP3 files. The NFC technology using a pre-
determined frequency band is high in its safety and al-
ready in use for public transportation and mobile phone
payment. The NFC technology may be utilized as a future
information terminal capable of obtaining various infor-
mation by approaching a tag stored with predetermined
information.

[0008] A mobile phone embedded with NFC chips is
in an early distribution stage and the NFC technology is
expected to be widely adopted in mobile terminals includ-
ing portable wireless terminals.

[0009] The portable terminals embedded with NFC
chips are generally mounted with an antenna through
which to communicate with an external reader. However,
the NFC antenna mounted on the portable wireless ter-
minal cannot communicate with the reader unless mutu-
ally close such that increase of recognition distance with
the NFC antenna is required.

[Disclosure]
[Technical Problem]

[0010] The present invention is disclosed to obviate
the abovementioned problems, and it is an object of the
present invention to provide an NFC antenna using dual
resonance capable of increasing a recognition distance
of the NFC antenna.

[0011] Itshould be emphasized that the present inven-
tion should not be construed as limited to particular em-
bodiments, but the particular embodiments disclosed
herein are illustrative only. Other technical teachings that
are not referred to herein may be clearly appreciated by
skilled in the art from the following description.

[Technical Solution]

[0012] According to the NFC antenna using a dual res-
onance, a closed circuit is formed by a capacitor and a
loop antenna, and a relay unit is attached to a portable
wireless terminal that forms a resonance to a predeter-
mined frequency signal mutually transmitted between a
portable wireless terminal reader and an NFC chip.
[0013] In the course of communicating between the
NFC chip and the reader, the relay unit serves to relay a
signal transmitted by the reader to an NFC antenna unit.
The NFC chip servesto relay a signal transmitted through
the NFC antenna unit to the reader to increase a recog-
nition distance.

[0014] According to a general aspect of the present
invention, an NFC antenna using a dual resonance is
characterized by: an NFC antenna unit embedded in a
portable wireless terminal, transmitting a signal transmit-
ted by an external reader by communicating with the
reader to an NFC chip and transmitting a signal provided
by an NFC chip to the reader; and a relay unit embedded
in the portable wireless terminal, relaying a signal trans-
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mitted by an external reader to the NFC antenna and
relaying a signal transmitted through the NFC antenna
to the reader.

[0015] Insome exemplary embodiments of the present
invention, the NFC antenna may include a loop antenna
connected to a transmission/reception terminal of the
NFC chip by forming a dual resonance with a capacitor.
[0016] Insome exemplary embodiments of the present
invention, the loop antenna may be attached to a sub-
strate inside the portable wireless terminal, and the relay
unit is attached to an inner surface of a case of the port-
able wireless terminal.

[0017] Insome exemplary embodiments of the present
invention, the loop antenna may be attached to a sub-
strate inside the portable wireless terminal, and the relay
unit is attached to an outer surface of a case of the port-
able wireless terminal.

[0018] Insome exemplary embodiments of the present
invention, the loop antenna may be formed at a PCM
(Protect Circuit Module) inside a battery pack attachable
to and detachable from the portable wireless terminal,
and the relay unit is integrally molded by being attached
to an inside the battery pack.

[0019] Insome exemplary embodiments of the present
invention, the loop antenna may be an SMT(Surface
Mount Technology) type in which loop antenna patterns
are formed at a plurality of sheets, and the plurality of
sheets formed with the loop antenna pattern is stacked
and the loop antenna patterns are mutually connected
through a via hole.

[0020] Insome exemplary embodiments of the present
invention, the relay unit may be formed by a closed circuit
providing a resonance created by the loop antenna and
the capacitor to relay a transmission signal of the reader
and the NFC antenna unit.

[0021] Insome exemplary embodiments of the present
invention, the relay unit may be such that the loop anten-
na patterns are formed on an upper surface of a film, and
a capacitor is interconnected across the loop antenna
patterns of the relay unit.

[0022] Insome exemplary embodiments of the present
invention, the capacitor may be such that a distal end
and the other distal end of the capacitor are oppositely
printed on the upper surface and a rear surface of the
film, and a distal end pattern and the other distal end
pattern are electrically connected across the loop anten-
na patterns of the relay unit.

[0023] Insome exemplary embodiments of the present
invention, the capacitor may be connected across the
loop antenna patterns of the relay unit using individual
elements.

[0024] Insome exemplary embodiments of the present
invention, the NFC antenna using dual resonance may
include a ferrite seat attached to the relay unit.

[Advantageous Effects]

[0025] An NFC antenna using dual resonance accord-
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ing to the present invention is such that a closed circuit
is formed by a capacitor and a loop antenna, and a relay
unit is attached to a portable wireless terminal that forms
aresonance to a predetermined frequency signal mutu-
ally transmitted between a portable wireless terminal
reader and an NFC chip, and in the course of communi-
cating between the NFC chip and the reader, the relay
unit relays a signal transmitted by the reader to an NFC
antenna unit, and the NFC chip relays a signal transmit-
ted through the NFC antenna unit to the reader to thereby
increase a recognition distance capable of obtaining pre-
determined information.

[Description of Drawings]

[0026] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to the like
elements throughout. The exemplary embodiments are
described below, in order to explain the aspects of the
present invention, by referring to the figures.

FIG. 1 is a block diagram illustrating an operation
principle of an NFC antenna according to the present
invention.

FIG. 2 is a plan view illustrating an exemplary con-
figuration of a magnetic relay unitin an NFC antenna
according to the present invention.

FIG. 3 is a cross-sectional view taken along line A-
A of FIG.2.

FIG. 4 is a plan view illustrating another exemplary
configuration of a magnetic relay unitin an NFC an-
tenna according to the present invention.

FIG. 5 is a cross-sectional view illustrating a config-
uration in which an NFC antenna is mounted at a
wireless portable terminal according to an exemplary
embodiment of the present invention.

FIG. 6 is a cross-sectional view illustrating a config-
uration in which an NFC antenna is mounted at a
wireless portable terminal according to another ex-
emplary embodiment of the present invention.

FIG. 7 is a cross-sectional view illustrating a config-
uration in which an NFC antenna is mounted at a
wireless portable terminal according to still another
exemplary embodiment of the present invention.
FIG. 8 is a cross-sectional view illustrating a config-
uration in which an NFC antenna is mounted at a
battery pack of a wireless portable terminal accord-
ing to still further exemplary embodiment of the
present invention.

FIG. 9 is an enlarged cross-sectional view taken
along line B-B of FIG. 8.

FIGS. 10 through 13 are schematic views illustrating
configurations in which a ferrite sheet is formed at a
magnetic field relay unit of an NFC antenna accord-
ing to still further exemplary embodiments of the
present invention.
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[Mode for Invention]

[0027] Hereinafter, exemplary embodiments of the
present invention are described in detail with reference
to the accompanying drawings. Detailed descriptions of
well-known functions, configurations or constructions are
omitted for brevity and clarity so as not to obscure the
description of the present invention with unnecessary de-
tail.

[0028] The particular embodiments disclosed herein
are illustrative only, as the invention may be modified and
practiced in different but equivalent manners apparent
to those skilled in the art having the benefit of the teach-
ings herein. The presentinvention may, however, be em-
bodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
vey the scope and principle of the general inventive con-
cept to those skilled in the art.

[0029] FIG. 1 is a block diagram illustrating an opera-
tion principle of an NFC antenna according to the present
invention, where reference numeral 100 is an NFC (Near
Field Communication) chip. For example, the NFC chip
is embedded in various portable terminals such as mobile
terminals.

[0030] Reference numeral 110 is a reader. The NFC
chip (100) and the reader (110) perform mutual commu-
nication, where the reader (110) obtains a predetermined
information stored in the NFC chip (100) and processes
the obtained information.

[0031] The NFC chip (100) is pre-stored with predeter-
mined information including user information capable of
identifying a user using a portable terminal. The reader
(110) obtains and processes the predetermined informa-
tion stored in the NFC chip (100).

[0032] Reference numeral (120) is an NFC antenna
unit. The NFC antenna unit (120) is such that a capacitor
(122) and a loop antenna (124) are connected to the
transmission/reception terminal of the NFC chip (100) to
form a parallel resonance.

[0033] The NFC antenna unit(120)forming the parallel
resonance operates in such a manner that the loop an-
tenna (124) receives a signal of a predetermined frequen-
cy transmitted by the external reader (110) and transmits
the signal to the NFC chip (100). Furthermore, the NFC
antenna unit (120) transmits to the reader (110) a signal
of a predetermined frequency provided by the NFC chip
(100).

[0034] Reference numeral 130 is a reader antenna
unit. The reader antenna unit (130) such that a capacitor
(132) and a loop antenna (134) are connected to the
transmission/reception terminal of the reader (110) to
form a parallel resonance. The loop antenna (134) trans-
mits a signal of predetermined frequency provided by the
reader (110) to the outside. Furthermore, the loop anten-
na (134) receives a signal of predetermined frequency
transmitted by the NFC chip (100) through the loop an-
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tenna (124) and outputs to the reader (110).

[0035] Reference numeral 140is arelay unit. The relay
unit (140) is formed in a closed circuit by a capacitor (142)
and a loop antenna (144). The relay unit (140) is attached
to a portable terminal embedded with the NFC chip (100)
and functions to relay a signal of predetermined frequen-
cy transmitted by the NFC antenna unit (120) and the
reader antenna (130) therebetween.

[0036] The presentinvention thus configured operates
in such a manner that the reader (110) periodically out-
puts a signal of predetermined frequency to the trans-
mission/reception terminal.

[0037] The signal of predetermined frequency output-
ted by the reader (110) is applied to the capacitor (132)
and the loop antenna (134) of the reader antenna (130).
The capacitor (132) and the loop antenna (134) are par-
allel-resonated to a signal of predetermined frequency
outputted by the reader (110) to allow a resonant current
to flow to the loop antenna (134), where a magnetic field
formed by the resonant current is produced from the loop
antenna (134).

[0038] Under this state, in a case a user proximity-
touches (approaches) a portable terminal to the reader
(110), the magnetic field created by the loop antenna
(134) is induced to the loop antenna (144) of the relay
unit (140), whereby, the capacitor (142) and the loop an-
tenna (144) are resonated to cause the loop antenna
(144) to generate a magnetic field.

[0039] The magnetic field generated by the loop an-
tenna (144) of the relay unit (140) is induced to the loop
antenna (124) of the NFC antenna unit (120) to cause
parallel resonance to be generated between the capac-
itor (122) and the loop antenna (124), whereby a reso-
nance current is made to flow. A signal of the resonance
current flowing to the capacitor (122) and the loop anten-
na (124) is inputted to the transmission/reception termi-
nal of the NFC chip (100).

[0040] In a case the signal of the resonance current is
inputted to the NFC chip (100), the NFC chip (100) out-
puts predetermined information pre-stored in the NFC
chip (100) to the transmission/reception terminal. For ex-
ample, the NFC chip (100) may output the predetermined
information including the user information of the portable
terminal in a signal of a predetermined frequency.
[0041] The output signal of the NFC chip (100) is sup-
plied to the capacitor (122) and the loop antenna (124)
ofthe NFC antennaunit (120), where aresonance current
flows to the capacitor (122) and the loop antenna (124)
to cause the loop antenna (124) to generate a magnetic
field.

[0042] The magnetic field generated by the loop an-
tenna (124) is induced to the loop antenna (144) of the
relay unit (140) to allow the capacitor (142) and the loop
antenna (144) toresonate, where the magneticfield flows
to the loop antenna (144).

[0043] The magnetic field flowing to the loop antenna
(144) is transmitted to the loop antenna (134) of the read-
er antenna unit (130), whereby a resonance current flows
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to the capacitor (132) and the loop antenna (134). The
signal of the resonance current is inputted to the reader
(110), where the reader (110) identifies and processes
the predetermined information stored in the NFC chip
(100).

[0044] The presentinvention is such that the relay unit
(140) is mounted on the portable terminal. In a case the
portable terminal is proximity-touched to (approaches)
the reader (110), the relay unit (140) relays a signal that
is transmitted between the reader antenna unit (130) and
the NFC antenna unit (120), such that the reader (110)
can increase the recognition distance of the NFC chip
(100).

[0045] FIG. 2 is a plan view illustrating an exemplary
configuration of a magnetic relay unitin an NFC antenna
according to the presentinvention, and FIG. 3 is a cross-
sectional view taken along line A-A of FIG. 2, where ref-
erence numeral 200 is a film. For example, the film (200)
may a PET (Poly Ethylene Terephthalate) film.

[0046] The film (200) is printed with a pattern of the
loop antenna (144) in conductive ink. An upper surface
and a rear surface of the film (200) are respectively print-
ed with a pattern of a distal end terminal (142a) of the
capacitor (142) and printed with a pattern of the other
distal end terminal (142b) of the capacitor (142), each
pattern facing the other pattern. The pattern of a distal
end terminal (142a) of the capacitor (142) is electrically
connected to a distal end of the pattern of the loop an-
tenna (144), referred to as loop antenna pattern) through
a pattern extension (210). The pattern of the other distal
end terminal (142b) may be connected to the other distal
end of the pattern of the loop antenna (144) through the
pattern extension (220) and the via hole (230).

[0047] FIG. 4 is a plan view illustrating another exem-
plary configuration of a magnetic relay unit in an NFC
antenna according to the present invention.

[0048] Referring to FIG. 4, in the another exemplary
embodiment of the present invention, the capacitor (142)
may not be formed on the film (200) as a pattern, but may
be connected across the pattern of the loop antenna
(144) using an individual element.

[0049] The relay unit (140) thus configured may be
glued to the portable terminal using adhesive, for exam-
ple.

[0050] FIG. 5 is a cross-sectional view illustrating a
configuration in which an NFC antenna is mounted at a
wireless portable terminal according to an exemplary em-
bodiment of the present invention, where reference nu-
meral 400 is a substrate embedded in the portable ter-
minal. The substrate (400) is mounted with the NFC chip
(100) by way of conventional method, and concurrently
mounted with the capacitor (122) and the loop antenna
(124) of NFC antenna unit (120).

[0051] The loop antenna (124) forms an antenna pat-
tern having a predetermined length on a plurality of
sheets, and the loop antenna is an SMT (Surface Mount
Technology) type in which loop antenna patterns are
formed with a plurality of sheets, and the plurality of
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sheets formed with the loop antenna pattern is stacked
and the loop antenna patterns are mutually connected
through a via hole.

[0052] Reference numeral 410 is a case of a portable
terminal. For example, the case may be a rear case of
the portable terminal, an inner surface of the case (410)
may be glued with the film (200) formed with the relay
unit (140) using a glue or the like.

[0053] FIG. 6 is a cross-sectional view illustrating a
configuration in which an NFC antenna is mounted at a
wireless portable terminal according to another exem-
plary embodiment of the present invention.

[0054] Referring to FIG. 6, the film (200) formed with
the relay unit (140) may be glued to an external surface
of the case (400) using a glue or the like.

[0055] FIG. 7 is a cross-sectional view illustrating a
configuration in which an NFC antenna is mounted at a
wireless portable terminal according to still another ex-
emplary embodiment of the present invention.

[0056] Referring to FIG. 7, an inner surface of a pro-
tection case (600) for wireless portable terminal may be
glued with the film (200) formed with the relay unit (140)
using a glue or the like.

[0057] That is, the wireless portable terminal is con-
ventionally attached with the protection case (600) by the
user to protect the case (400) against any scratches or
the like. Under this circumstance, the user may attach
the film (200) formed with the relay unit (140) to an inner
surface of the protection case (600) of the wireless port-
able terminal using the glue.

[0058] Although not illustrated in the figures, the film
(200) formed with the relay unit (140) may be glued to
an external surface of the protection case (600) using a
glue or the like.

[0059] FIG. 8 is a cross-sectional view illustrating a
configuration in which an NFC antenna is mounted at a
battery pack of a wireless portable terminal according to
still further exemplary embodiment of the present inven-
tion, and FIG. 9is an enlarged cross-sectional view taken
along line B-B of FIG. 8, where reference numeral 700
is a battery and 710 is a PCM (Protect Circuit Module)
for protecting the battery (700).

[0060] For example, the battery (700) may be lithium
ion battery, where the PCM (710) removes the risk of
explosion, protects against the over-charge and over-
discharge, interrupts the short-circuit and prevents inflow
of over-current.

[0061] Ina battery pack (720) formed with the batteries
(700), the PCM (710) is mounted with the SMT type loop
antenna (124) of NFC antenna unit (120), and the battery
(700) and an upper surface of the PCM (710) are posi-
tioned with the relay unit (140) to be integrally molded to
form the battery pack (720).

[0062] FIGS. 10 through 13 are schematic views illus-
trating configurations in which a ferrite sheet is formed
atamagneticfield relay unitof an NFC antenna according
to still further exemplary embodiments of the present in-
vention.
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[0063] Referring to FIGS. 10 through 13, a separate
ferrite sheet (800) may be attached to the relay unit (140)
to increase the intensity of magnetic field generated by
the loop antenna (144) of the relay unit (140), whereby
the reader (110) can increase the recognition distance
of the NFC chip (100).

[0064] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, the general inventive concept is
not limited to the above-described embodiments. It will
be understood by those of ordinary skill in the art that
various changes and variations in form and details may
be made therein without departing from the spirit and
scope of the presentinvention as defined by the following
claims.

Claims

1. A case (400, 410) for a portable wireless terminal,
the case (400, 410) having a surface and comprising
a relay unit (140) attached to the surface,
wherein the relay unit (140) comprises a closed cir-
cuit with a loop antenna (144) and a capacitor (142)
for providing aresonance to relay a transmission sig-
nal of an external reader (110) and an NFC antenna
unit (120) of the portable wireless terminal.

2. A case according to claim 1, further comprising a
battery pack (720) attachable to and detachable from
the portable wireless terminal.

3. A case according to claim 1 or 2, characterized in
that the loop antenna (144) is formed at a PCM (Pro-
tect Circuit Module) inside a battery pack (720), and
the relay unit (140) is integrally formed to be attached
to the battery pack.

4. A case according to any of the preceding claims,
characterized in that the loop antenna is an SMT
(Surface Mount Technology) type in which loop an-
tenna patterns are formed at a plurality of sheets.

5. Acase according to preceding claim, characterized
in that the plurality of sheets formed with the loop
antenna pattern are stacked and the loop antenna
patterns are mutually connected through a via hole.

6. A case according to any of the preceding claims,
characterized in that loop antenna patterns are
formed on an upper surface of a film (200), and the
capacitor is interconnected across the loop antenna
patterns of the relay unit (140).

7. Acase according to the preceding claim, character-
ized in that a distal end and an other distal end of
the capacitor are oppositely printed on an upper sur-
face and a rear surface of the film, and a distal end
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10.

1.

12.

13.

pattern and the other distal end pattern are electri-
cally connected across the loop antenna patterns of
the relay unit.

A case according to claim 6 or 7, characterized in
that the film (200) is attached to the surface of the
case, in particular glued to the surface.

A case according to any of the preceding claims,
further comprising a ferrite sheet (800), which is at-
tached to the relay unit (140).

A case according to any of the preceding claims,
characterized in that the relay unit (140) attached
to the inner surface of the case.

A case according to claim 1 - 9, characterized in
that the relay unit (140) attached to the outer surface
of the case.

A battery pack (720) configured to be attachable to
and detachable from a portable wireless terminal,
comprising a relay unit (140) integrally formed with
the battery pack, wherein the relay unit comprises a
closed circuit with a loop antenna and a capacitor
for providing a resonance to relay a transmission sig-
nal of an external reader and an NFC antenna unit
of the portable wireless terminal.

A battery pack according to claim 12, further com-
prising a ferrite sheet (800), which is attached to the
relay unit (140).
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